Coconut Research Institute of Sri Lanka (CRISL) has designed and established twenty-six coconut-based agroforestry models in different agroecological regions of smallholder coconut farmers' fields commencing 1987. This study evaluates the conformity of four selected models with the existing resource base of smallholder coconut farmers and elicits their perceptions on these models. The selected models include: mixed farming for Wet Zone (model 1), mixed cropping for Wet Zone (model 2), mixed farming for Wet Intermediate Zone (model 3) and intercropping for Wet Intermediate Zone (model 4), established respectively at Gaspe, Hanchapola, Katuneriya and Thulawala. Conformity of these models with the existing resource base of the farmers was analyzed by comparing labor and cash requirement of the models with the availability of these two resources at farmers' disposal while the farmers' perceptions were elicited through a survey using a structured questionnaire supplemented with informal discussions. Results revealed that all the selected agroforestry models conform with the existing cash resource base of the farmer at current scale of operation, but not so with the family labor supply. However, both these resources may turn out to be limiting constraints once the current scale of operation is expanded. The farmers' expressed mix perceptions on agroforestry models in terms of model layout, crop composition, suitability to socioeconomic circumstances etc, with an overall positive assessment implying that the models developed by the CRISL are acceptable for them.
INTRODUCTION
In Sri Lanka, majority of coconut lands are maintained as monocultures. This gives relatively low returns to the farmer per unit land area than its potential under intensified land use systems. Coconut-based agroforestry i.e. cropping and farming with coconut plantations, is one of the strategies to efficient utilization of coconut lands and it also provides many socio economic advantages.
In mature coconut lands, nearly 75% of land area is available for agroforestry models while the corresponding figure in young coconut plantations, i.e. plantations of > 0-5 years, is 80-90% (Liyanage, 1994 ).
Liyanage and Dassanayake (1991) have identified several coconut-based agroforestry systems, which include intercropping, mixed cropping, coconutbased alley cropping, coconut-based mixed farming and cultivation of multipurpose trees in coconut lands. Based on these and past experiences, the Coconut Research Institute of Sri Lanka (CRISL) has developed some coconut-based agroforestry models for coconut growers to increase land productivity and farmers' income. These models were established in farmers' fields of different agro-ecological regions (Table A1 ).
Profitability of these models is one of the major determinants influencing the adoption of them by smallholder farmers 1 . However, profitability of a technology alone is not a sufficient condition to take the adoption decision, especially by smallholder coconut farmers. The technology must be conform to the existing resource base and the diverse objectives of farmers. Therefore, evaluation of the conformity of these crop models to resource base and multiple objectives of farmers is an important area of research as a pre requisite to recommend these models to the farmers.
Objectives of the Study
The objective of this study is to evaluate the social acceptability of agroforestry models developed by the CRISL for smallholders in the Wet and Intermediate Wet Zones of Sri Lanka. The specific objectives are: i.
To determine the conformity of the agroforestry models with the existing resource base of the selected farmers, and ii.
To investigate the farmers' perceptions on the selected agroforestry models.
METHOD

Data
CRISL has established 26 coconut-based agroforestry models in smallholder farmers' fields of different agro ecological regions to investigate the agronomic performance, economic feasibility and the social acceptability of these models by smallholder farmers. Table A1 presents the details of the established models.
A control plot involving only monocrop coconuts has been maintained in each of the models for comparison. Input and output data of each model were collected once a month from the time of establishment.
Of the 26 models, 4 models (a crop model and a crop livestock integrated model each from Wet Zone and Intermediate Wet Zone as detailed in Table  1 ) were selected for the detailed study considering the time and other resource limitations for the present study. Representation of both crop and crop-livestock integrated models for the detailed analysis forms the basis of selecting these four models.
Farmers'perceptions on agroforestry models
The farmers' perceptions on the selected four models were elicited using a one- Capital requirements of agroforestry systems and monocrop systems were calculated using the cost involved for hiring of labor, purchasing of material inputs, hiring of machinery and transport. Although an opportunity cost is involved for family labor (FL), out of pocket expenditure is not incurred for FL, so it was not considered for calculating capital requirement.
b. Monthly labor requirement and availability
Monthly labor requirement for agroforestry and monocrop systems and household availability in man-days were assessed. Representative data only for two years from each model were used for this assessment although several years' data for the complete monitoring period were available.
c. Cash requirement and availability
The cash availability for each farmer was computed using the income and expenditure data collected from informal discussions with them. The cash availability was compared with the capital requirement of each agroforestry model. As there was a high variation in capital requirement in different years of each model, minimum and maximum capital invested for the models were used for comparisons.
B. Farmers'perceptions
Information gathered from informal discussions with farmers was analyzed descriptively to determine the farmers' perceptions on different attributes of agroforestry models.
RESULTS AND DISCUSSION
A.
Conformity of Models with Existing Resource Base of Farmers
Two resources, i.e. labor and cash were considered. Section (a) and (b) discuss the results respectively with regard to labor and cash. a.
a.i
Comparison of labor use
Annual labor requirement \Model 1 Mixed farming model utilizes higher amount of labor than coconut monocrop. For instance, nearly six times family man days (FMD) over monoculture. This reveals that mixed farming would match to farmers either with a greater availability of family labor or with a greater access and affordability to hired labor. Contributions of family women days (FWD) for total labor use in both systems are low and both systems use hired women days (HWD) in almost equal quantities. Labor use in first year is high in both systems than other years. Utilization of FMDs and HMDs in agroforestry system was respectively 236% and 33% higher than coconut monoculture.
Model-2
Agroforestry system shows a higher labor use (nearly double) than coconut monoculture (Table 3) .
Normally perennial crops utilize high amount of labor during the initial growth phase and they need at least ten years to give an attractive yield. During the first five years, total labor utilization of mixed cropping system is considerably high while in the coconut monocrop it is low and equally distributed between years. Use of FMDs, FWDs and HMDs were respectively 146%, 628% and 116% higher than coconut monocrop. Very few or virtually no HWDs and CDs were used for coconut monoculture and a very little of CDs were used for the mixed cropping system. 
Model 3
Total labor requirement for agroforestry system of model -3 was greatly higher than for its monocrop coconut counterpart (Table 4) . Equally, the labor requirement of the agroforestry system was greatly higher than the labor supply by the household. Therefore, the farmer has to depend on HL. Of the total labor force, contribution of family labor is higher in mixed farming system whereas approximately equal contribution of HL and FL can be seen as regards to coconut monocrop. Mixed farming model had utilized 8.5 and 23.6 times more FMD and FWD respectively as compared with coconut monocrop. Labor use in coconut monocrop system is almost uniformly distributed except in first two years. Dairy management and coffee needed higher labor inputs initially. Therefore, this model is economically more viable with households having a greater supply of family labor or for households having greater accessibility and affordability to hired labor. 
Model 4
In model 4, coconut monocrop and mixed cropping systems had utilized mainly HL and the labor requirement of the mixed cropping system is greater than coconut monocrop (Table 5) . Total labor requirement for both cropping systems has declined with time. The contribution of HMD and HWD for mixed cropping was respectively 126% and 620% greater than the monocrop. For all models, contribution of child labor was negligible. Thulawala (1991 Thulawala ( -1995 .
a.ii. Monthly labor requirement and availability
Model 1
As Figure 1 shows, the labor requirement of the coconut monocrop during May to November of first year was met by the household, whereas the labor requirement of the agroforestry system was higher than the availability during the same period. There was a labor peak in December for both agroforestry and coconut monocrop systems, during which time the available labor was significantly less than the requirement. This was due to the establishment of husk pits. The labor requirement of the agroforestry system from January to April was met by the supply, whereas the labor requirement for coconut monoculture during the same period was less than the supply. All these suggest that coconut monoculture is feasible with the available labor whereas agroforestry system requires more labor than the supply from the household. Therefore, HL component plays an important role in the adoption of the agroforestry systems. As Figure 2 shows, labor requirement of the coconut monoculture system during the 4 th year was less than the supply. There was a labor peak in December for coconut monocrop due to the weeding. There were labor peaks in May, August, November and April in agroforestry system, during which the labor demand could not be met by the household supply ( Figure  2 ). In summery, agroforestry system of the model -1 is less feasible with the available household labor, so farmer has to depend on hired labor to some extent. Figure 3 shows the monthly labor requirement of year 4 of: a) agroforestry system, b) coconut monoculture system, and c) monthly labor supply by the household. Labor requirement of two different cropping systems and supplied by the household show a discernible pattern of variation. The coconut monocrop system shows a labor peak in September due to higher weeding requirement. Agroforestry system shows three labor peaks in June, August and November. Whereas labor peaks of agroforestry system in the 7 th year occurred in March and September (Figure 4 ). Coconut monocrop system shows the highest labor peak in May of 7 th year due to the weeding requirement.
Model 2
In all the years, labor requirement of the coconut monocrop system was less than the agroforestry system as well as total available labor in the household. This emphasizes that coconut monoculture is feasible under existing family labor supply. Whereas the labor requirement of the agroforestry system has marginally exceeded the supply in some months, necessitating the hiring of labor. year, labor demand of coconut monoculture was well below the supply from the household. Meanwhile, the labor demand of the agroforestry system was marginally higher than the household supply except in May of both 1 st and 7 th year. In year one, this labor peak for agroforestry system (about 94 man days) was due to the establishing of crops and pastures. 
Model 4
Figures 7 and 8 show the monthly labor requirement and availability, of model 4 during the 1 st and 2 nd year respectively. Total available labor was zero in both years, which means farmer totally depends on the HL because he is involved in farming only as an extra source of income. There was only one labor peak for coconut monoculture during November of 1 st year. In the same year, agroforestry system shows several labor peaks in October, November, December and March (Figure7). In the 2 nd year, both systems demanded low labor as compared with year 1. Figure 7 Monthly labor requirement and availability in the 1st year of model 4
Agroforestry system shows several labor peaks within the 2 nd year ( Figure  8 ). Since farmer totally depends on the HL for both cropping systems, cash is required to purchase the labor. So, cash availability influences the adoption of the model. Table 6 compares the cash requirement of coconut monocrop and mixed farming system of model -1 for different inputs, namely HL, material inputs, transport services and machinery rentals. Gaspe (1992 Gaspe ( -1996 In the first and the second year, machinery cost was involved only for the mixed farming system. Five-year total material, transport and hired labor costs were respectively 11.5, 16.8 and 13.35 times higher in mixed farming system than coconut monoculture. In both systems, total cash requirement has increased with time. Material costs for coconut monoculture were higher over other cash requirement in each year except in first year. Material cost was also prominent over the other costs in mixed farming system, except in the first year, during which rent hired labor cost was the highest.
Total cash requirement of the agroforestry system of model-1 has exceeded that of coconut monocrop. Therefore the farmer must have a greater accessibility to cash to adopt agroforestry systems. Table 7 compares the cash requirement of coconut monocrop and mixed cropping systems of model 2. The 9-year total cash requirement of mixed cropping was higher than the coconut monocrop and there was no machinery cost for any of the cropping systems. HL, material cost and transport costs were respectively 2, 4 and 20 times greater in mixed cropping than coconut monoculture.
Model 2
In each year of mixed cropping system also, HL, material and transport costs were greater than that of monocrop. The total cash requirement in each year has fluctuated in both models.
Model 3
Cash requirement of the coconut monocrop and mixed farming systems of model -3 has fluctuated highly (Table 8) . The highest labor cost in the mixed farming system has occurred in the first year. Then it has reduced and remained with a low variation. But in coconut monocrop system, cash requirement for HL has increased yearly. This was due to the labor requirement for weeding. Normally weeding cost is reduced when agroforestry models are adopted. In both cropping systems, material cost has exceeded the HL cost and transport cost in each year. HL cost of both cropping systems in later years was nearly same despite the fact that agroforestry systems are known to be labor intensive. This is because the household supplies the rest of the additional labor requirement of agroforestry system.
Model 4
Monoculture and mixed cropping systems require high amount of cash during the first year, but in both systems the cash requirement has reduced and remained at a low range thereafter (Table 9) .
However, these values were higher in mixed cropping system than monoculture. Machinery cost was only involved in mixed cropping system for the land preparation for establishing pineapple. The HL cost, material and transport costs were 2, 9 and 9 times respectively higher in mixed farming than coconut monoculture. We next compare the cash demand by the different agroforestry models with corresponding cash supply by households. Table 11 , the farmer in crop-livestock integrated model 1 has adopted his cropping system to gain various products such as milk, cattle manure and coconuts. Farmer of the 2 nd model adopted the cropping system for his satisfaction (see Table 11 ) after seeing a well-managed coconut + pepper intercropping model. The other farmers adopted the models to gain an extra income (Table 11) . Therefore, it is clear that the farmers' objectives of adopting agroforestry systems are diverse, ranging from income generation, selfsupply of farm products, to deriving mental satisfaction. Natural pasture with coconut was the previous land use of the model 1 and 3, while coconut monocrop was the previous land use of the model 2 and 4 (Table 11 ). Except the farmer of model 2, all the others were satisfied about the layouts of their models. In model 2, the farmer believes that spacing between the pepper row is not enough and it creates competition for resources. He is also of the view that pepper and gliricidia can be damaged, when coconut fronds fall on the ground. The farmers of model 2 and 3 were not much satisfied about the composition of crops in the models. Second farmer was of the view that the pepper density is too much in the model, while the 3 rd farmer says fruit crops like papaw could have been incorporated into the model during the initial stages, to compensate the low return during that stage. All the farmers agree with the models in terms of the suitability to their socio-economic conditions, soil condition of the field and agro-ecological region. All the farmers generally accept the models. Farmers of the model 1, 2 and 3 emphasized the importance of the subsidies to motivate the farmers in adopting agroforestry systems. They indicate that this cash support is important, especially during the initial stages of the cropping system, to compensate the high cost involvement, whereas these considerations were less important for the farmer in model 4.
CONCLUSIONS
This study evaluated the conformity of four selected coconut-based agroforestry models developed by the Coconut Research Institute of Sri Lanka, with the existing resource base of smallholder coconut farmers and elicited their views on these models. These models were: i) mixed farming for Wet Zone (model 1), ii) mixed cropping for Wet Zone (model 2), iii) mixed farming for Wet Intermediate Zone (model 3) and iv) intercropping for Wet Intermediate Zone (model 4), established respectively at Gaspe, Hanchapola, Katuneriy and Thulawala. The study concluded the followings.
• All the agroforestry systems require additional resources (labor and capital for the establishment and maintenance of their components), as compared with coconut monocrop. Agroforestry system in each of the four models constitutes only a small fraction of the entire monocrop coconut land belonging to respective farmers and hence the scales of operation of agroforestry systems were relatively low. Even under this low scale of operation, family labor supply was not adequate for most agroforestry systems, implying that they do not match with the household labor availability. However, the cash requirement for agroforestry systems were less than the availability of each farmer, which implies that the agroforestry systems conforms to the cash resource of the farmer, given the small-scale of operation. However, if these farmers wish to expand the scale of operation of these agroforestry systems, their cash resource base may also turn out to be a limiting factor. • Models 1 and 4 were readily acceptable to farmers while models 2 and 3 required slight modifications to make them socially acceptable. • In model 2 and 3, perennial intercrops were less labour and cash intensive and hence these agroforestry systems would ideally match to part-time coconut growers, whose main concern would be their high caliber professions or other businesses.
